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ABSTRACT
I Pamslüc dlversÍty of wlld carnlyore and consldemüons on üteh Gonsenraüon I
The aim of this study ulas to oolled data in order b update üE illfuÍmation relatd to üte parasitic
diversity of the predominant mewmivorm in üê souhem lqions of Portgal and to êstablish
relationships betreen the palasÍte dispsel, conwnatist and hrman h@lü. Red ldld fuxes
(Vulpes wlp;sl, mongtx)s (Herya$s iúrcwnorl, sbrrc marten (ltíârÍes foinal, common genets
(Gendta gwetÍa,) and euroasian ba@erc (líaías msres) wm the onsidered emivor+hosh. A
sample of huntd bxes was do ÍWildd. AII thê anilrub inrl gpGÍefrÍên@ lnfunnation, ultimately
used fur spatial analysis. Thorwgh nuopsies uterc paffi and maoopamsites collected,
idenüfied and preservd. For üe frsú türe in Porügal Arcylorírorla mailinoz| a Gomrnon genets
pamsÍte, is recordd.
Staüstical spie ridrness aÍd sÍdatisr Huten human and environrrental factors were
determined. Human populaüon &nstty', water drairqe, soil use, minimum distance b hed council
citt's and the hfuciion stats of fuxe rcrrd no s$nilicart StBsücal reldion. Results obtaind on
zoonotic parasites present in wild anÍnds anhane üre nmsily of multidiscidinary work between
Biology consenraüon and medical *ienes.
Key rcrds: Gonservation BkÍogy/Medicinê, lhÍtan M@mivores, Parasitology, Epidemiology,
Zoonosis
RESUMO
I Garaêrhção da dtuercldade prasttárür sn canrhrorc sllvesE e Implleff na
Gonsewagão I
Recolher dados para acfualizar os srircimento da divssirlade parasi6fia dos mrcmhroros
mais abundantes nas regiões dosi de Port4gail e rdmiomra diser$o palasiÉria, a conseruação
e a saúde humana onstiUÍmm os pindryab obidiríos desúe estudo. Rapmas (Vulpes wlps),
sacarrabos (Herp$s iúmumu), fuÍnhm (flifaftas faiml, gÍnetas (@nffi gendtal e brugos
(Meles nreles) ahoplados furam e camfrruroo-tuspdeüm sn stdo. Um grup de mpsas
caçadas fui também considerado parte da amostra. A irfrnna@ go-rerErenciada de todos os
animais sryiu pra exmftar a arÉl[p 6pcüal. Rdizaram-e nwúpsias metiqJosas e prdeu-
se à reolha, idenüficação e prenmção dm paraitas errconFalm. Pela primeina yez em Porfugal
é registada a presença do praita da gineta tucylaíionla ndililezi.
A onelação enhe c faotolas humarrcs e ambimtab e, a riqueza de qspécies 6i deErminada
estatisücamente. Dsrsidade populaciorud, dlsonDf,idde de água, tip de um de solo e distância
mínima às sedês de condho não 4reortaram uma rela@ esftatisticamente significattm com a
infecção parasitffia das rapow. G resdHc otrtidc telativarsrte à prwnça de parasitas
zonóücos nos animais sflWes ffir esfudo bmfftilr o habdho multirllsciplinar enüa a Biologia
da Conservação e as ciências médicas.
Palavras-Chave: Biolqia/ttídicina dd ensv4fu, MscamhroÍos Ib{ricos, Famsitologia,
Epidemiologia, Zoonos
AGRADECIMENTOS
Gostaria de e:çressar (E meus sineros agnadcimentc:
À Professora Doutom Ludoúna Neto Padre (Dept Medicina Veterinária) por sempre ter apoiado a
consecução do projecto e ter aceite a sua oienta@o. Pela paciência e amizade que me dispensa.
Ao Professor António Mira (Unidade Biologia da ConsenraÉo) e ao seu grup de tablho do
Projecto MOVE, por todos c animais rmlhidm e que me permiliram a realiza@o deste trabalho.
Também ao seu esforço de obtenção de animais de ouFas paragens (EUROSCUT).
À Maria João Mla-Mçosa pelc infindáveis dias a'abrif c camívorls, a retirar amosüas, analisar
conteúdos, detectar pmsitias e identificá-los. Pelo acolhimento, entusiasmo e amizade com que
sempre me incentivou.
Ao Professor Hélder Cortes relas rapcffi oriundas de capdas que partilhou om este projecto e
pela ajuda, aconselhamento e ensinamentos que pacientemente me facultou.
Ao Professor Rodrigues Dias pela sua paciência e simptia.
A todos que de uma ou ouha forma recolheram anirnais que serviram Gomo meio de etudo e fonte
de informação para a po§eriori. E ac meus olegas (estudantes de Medicina Veterinária) que
oolaboraram na re,lizaÉo de necrópsias, especialmente à Serena Collonello.
Ao Giovanni e à Vânia pelc ensinamentc sobre o "bicfio computiadof e a paciência únie de me
aJudarem a entender e fabalhar com Sisternas de lnformação Geográfrca,.
Ao Professor Russell que se disponibilizou tão genülmente e me aiudou a ehrturar a informação
recolhida.
À Professom Manuela Mlhena e à DÉ Pabícia Baltiasar pelo apoio na tomada de decisões e
orientra@o da vertente epidemiologica do esfudo.
À Or'. fura Márcia Barbca - simptemenb sern palawas pra agrad@er o quanto lhe devo. Foi a
disponibilidade imediatra, o à-vontade om que me fe repensar e "olhar os dadc de frente' e a
verdadeira mesüia de ensino da análise epcid e estaüsüca dc dados. Fez-me perder o receio da
inferência, ensinou+ne que há muitas pc.sibilidade de alcançaro que se imagina.
Aos meus Pais - por me deixarem tentar. Por etarem sempre ao meu lado.
Aos meus Amigos - Fla minha constiante ausência mas por ontinuarem a "estiar aÍ".
CONTENTS
INTRODUçÃO AO PROTECTO.. 1
INTRODUCTION.. ..3
MATERIAL & METHODS.... ..5
lhrlan Heocarnlvore decffon and Nsopy prdufcs,................,..,.........5
Spocle Rlchnes Est[natorc and Staü#cal Analyrle. .......................6







Table I - Host group characteristics - total number oÍ indMduals of the inba-speies samples dMded
by Gendet Age group and recollection re9ion............... ..............8
Table ll- Species richness of the total number of indiüduals (statisücally viable)...........9
Table lll - Observed and estimated species richness. Taxon specification of the parasites found.
11
Table N - Prevalence of pamsite spcies detrctd in Vulpes wlpes (foxe), HerpesÍes ichneumon
(mongoose), Martes foina (stone marten), Genetta geneta (common geneb) and Meles meles
(euroasian badgerc) in the Alentejo and Algarve rqions..... Annexe
FIGURES
Flgure í - Host location, water drainage, ouncils, citfs and minimum distance map..9
Figure 2 -Alentejo region detailmap.. .....í0
Flgure 3 -Algarve region detailmap.......... ..............10
Figure 4 - Conelation data (Soure - SPSS, version í6).... 14
Figure 5 - Logistic regression inpú data (Soure - SPSS, vesion í6)... 14
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NmoDUçÃOAO PROTECTO
O presente üabalho 6i dasenvolvido no âmbito do prolecto de investigaÉo onduoêntê à tese
dE Mestrado em Biologia da Consrua@ e resuÍto da inbrdesdplinaridade enüa a Biologia e a
Medicina Veterinária. Esb ambival€ncia bÍÍüÉtb üaduz a iniEdisação ds cidos silrráticos, rurais e
urbanos e a importânch dos indicadoles de saúde/enidade animal, das zoonoses e da
Conseruação das Espécis (Dasac, 2(m).
O esfudo rclatirc às doenças de inErfrae enüe anilrab silvssües/dom&tios/Homem tem
merecido pouca atenção no nosso paÍs. O omheciÍnento da condições higio-mniHrias êm que se
enconúam as popula@ de camhrcrç sfir$s e m orsequências na sua consrmção,
atendendo ao fado de ontactalem coln o meb natral eda vs mab humnizdlo, pmbilitaram
ao presente estrdo um esdarccirtenb dê dadc 16im (que parcitas, onde e quando) e a
avaliação de sposiçõs instigadas na inbmta@ ar&rtonrrcnb disponível.
As espeies em efudo prtmsn tdm à Clas Marmmlia, ffiern @rnÍvon, slbrdem
Fissipda, onstando de quaho Famlllas diffi - @nrivua, Mu§elidaq Weridao e Herp&idae
[Coneia, í997, NaUrlink sbl.
Após a identilicação dos prasikas elGnros lFno Nhn@, CNass Anúrnida e tnsacúal e
parasitas inbmos [Filos NenlaffiA natytdnmrcs e Aelfioo,lrelphalal enontradm squiu-se um
estudo da bio-ecologia de tm@eirm oomo fonm & compreercão & menor ou maior
contaminação de cada 6pe[e.
O objdivo rnaior dste esfudo é o de ontsüu'n oom nab irfrrma@s que prmitam fundanrentar
progmrtas de rnnÍtoria@ e epidembvigilân&, deffiids ooÍrb passos prirrrdiais na
determinação adeguada sbre o esilado hQkmnfrfuio das ppdaÉe silveües [Acfia, 2(X)5;
Boma, í9S]. E, onsequenterente êstabeleer rdidas aiustadm no onhde de epizoüas e
presen@o dos equilÍbrios naturais [OtE, 2ü14; OsoÊlty, 2@ turry heaün & Who sitel
@undo ChMan (z(Wl o peíodo sn que aotudmenb vlyemos ref,de uma grande
procupação relatilramerile às Oençre (reprrergentes, doençre zonúticas, contiacilo aumentado
enúe diferentes es@ies, agonbs, regiõe e a danos #o do Hornem. Assim imprta conhecer a
realidade existente, edarmr c dados que $ §urum ern equilÍhio e aÍrnpÍ@nder as
implica$s glohis da alteraÉ desses quilhrios. Mudançm ambientais, pláticas agrÍcolas,
demogralia hltrnana, evolugão tecndfuica, adapE@ de agenes pabgénicos e a quebra das
medidas de saúde pública So alguns dc Íacbrcs que inoorem na opan$o rtas denças
emergentes e globah [Fausl 1975; OIE 20041.
O awtento de onffi enúê qAnes que anbrimrrcnte nfu mniam bmenta um
acréscimo de irúeSas mmdas e SencidÍruírb mb nmírc t@Ísky, 2@OI. G mais
de@dos são, sem dúrie, aquels quê a@üam menor capacidade de rasposta. Os que
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@vduíram e s adap,bram a agcntes par6itâÍi6 prúprbs, adquiliram un quillbrio de
convivência milenar. O exemplo ds aninais sflveffi é pamdigrtátioo pob por norÍm aprêsêntam
faunas parasitárias muito s@ficas e prtanto têÍn também maior suscêptibilidade e
consquências mais grrarross quando @nfuntade oom mrvos ageÍrte de denp [Gibbs, 2W21.
Orfa aütrde multidl*iplinar fui a de usar a gereÊrencia@ (l@l?ztflo espacial de cada
indivÍduo da amosúa). A utiliaÉo ds Sisfierre de lntum$o Gqráfie na eúde em Portugal é
ainda muito pouco usuaf (Pina, ZI(E) porévn o sr ineffirrcl conübüo Íoi rconheido pela
possibilidade de lntqra@ de dadas anteriormente rEnG aprafados. @undo a mesma autom
ê, tal @mo já suodh nouüm rarms dm ciênelas Biologicre e Ecológicas'a utilização de técnicas
de anáie espacial, seja aFavés dqs S[Serms de lrfrr@o @tca (SlG) seia atrarrés da
statística espacid ou de uma conüin@o dre duas, tem dsprtado muito inbrw enüe os
epidemiolqistas e oubos prof,ssionab G saúde ura ve;z que pemite br unp vLsão abrangente da
saúde, dc indivÍduos no conGxto sciffi €ún guê a#o insidm'.
À smEthança do que BÉons effindffiide relalimmante ao g,ande exempto de cooperação
rêalizada enúe biólogos, rreterclogishs, rrebÍüÉÍi6, dlogs, m6irc (enhe ouhos) aquando
dos preparativs de hbrven@ da Influerrra suiáÍia, ouh autores prüham o oonceito de
integração mutidisciplinar de saberes rps dlveres áÍHs da Blologh, Medicina e afins.
PaE et d (ãJlÍJÉ-) reforcam de oneito suHinhando que mais de 75oÁ das denças do
Homem So zmnóticas e pftanto inühcadamte ligadas com a súde do todos os animais, tanto
domésücos ooÍno silvesG. A dtave Wa a sanldda do frrtno é habalhar sob a églde do conceito
'one heatür - uttw wlúde', rsultado da onüibuição de todo. A Con*rua$or em últÍma análise, é
conquistada pelo quillbrio enüe tdc c seÍ6 virrc e o meio quê c rcdeia.
Este doqrnento é a ompilação do bahlho quo tem vtndo a ser rcaliado desde Setembro de
20Ol e aprwntia-se em fonruto art(;o, em lhgua lqglw- A lnboduÉo ref,e& o estado actual dos
conhecimente nqsta nutéria e os objdivc quê ntrMarn esb pÍoiêGto. Na plte de Matsial e
métodos decrevern-se sucintarnente m qfu leliadas para a sua oonseução e nos
Resu}&adc dessevern'se (§ daG obtido e eilistisnente calqlados. Na Discussão
relacionarn-se os dados obtidos oom G ÍBsdffi ambrbrrente dwibs pr ouhos aubrs. Nas
Considera@s fmais (final mnsiderations) rranihstar+'se as limita@s deste sfudo e sugestões
de dessvolvimento do tema.
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INTRODUCTION
Studies rêlating huunan Íadors, crfrcilive parasfre ftfins and mlqicd defierminants have
reveald interesting nÊsults, in many difrrcnt swüonrnents. Homever ln PorUgal Frasiblogty
sfudies, in mamrels have been rclabd singuhrly to specles düness or presenüng parasite iffection
prevalences. This prcid üid to awmble diftÍent Biological Scianes perspediues in order to
proüde a hsline databse of üte parasÍtiê l@ds of the predominant lhrc mesmmivores in the
outhem part of the counfy - Aedeio ard Algarve regbns.
An intense bibliography wÍcfi prcvd the dorôle peqAnrc of wildÍb omsrvalion - on one hand
there is the danger of human inf,usrcs to disürà natuud imhliance ardler viwn is that wild
camivores ale possible reervoirs ard spreders d zorrotic 4e.nts and disEases [CêÍbo, 2ü)8;
OlE, 2ü141. For üis matbr [GoÍfur, 2W7l deftnds lhat'Swrrcillarre and dffiiptÍve studies are
still valuable in regions, ryede or dÍ.re tH have rreivd ls atiention or are (at last
apparcnüy) emeqiqg'.
Like Briones e@n $aüd lhat tanierc bturen animl and hrmn d[sss are ficlitiou§. This
rêallty demands a btter urder#ndüng of Üte mlogical role of trost-parasib relations and
acknowledge fte di.sürhnae on N population rytamhs is imperattve, in order to eventually
prevent dissúous effi as lanfuncfti (208) argu6. The erne auürcr Ímtigate arrareness and
recalls trs ütat wildlib dlsease raragements and vefierinary pblic h@|lh must have mpmtive
m@sures. fuid Deem (20Oí) elÇÍ6sês ürat Vefiertranians perfum heÍth sun ê)rs or assessments
and long-term h@lü monitoing that povide crÍü@lly nM hsdinê infurmation on spies of
interesf.
Also Lafferty (2Íl,ÍJ2)jusúifies an hter$im beúwen oomerwtbn biology and epidemiology, sbüng
that this brdage can be vay útrÍffi.rl frr one can monitor dlsm pevafling behaviou/ ard hetp
conseruaüon biologbts b betbr umdqshnd ard mhlnize dlme prewlence and úansmirssion
risks. Since Conservatbn Medictne b still a hsr sdroot we oonskleÍêd ürat this pmiect ould be a
onEibution b its ÍÍlateÍialization. 'Gormrmtilrn bi,olqy aÍd t efiêÍtnaÍy and hwnan mdiciÍtê are in
üre prooes of joining fuices under a oommon dsromlnator h@llh, re brodly onsiderd in an
mlogical ontext This @alition hc great pmerul b wrique sveml important bú to this point
largely sepamte fields and b igite a pourcftl nenr globl awiaÍêúr6s: that onsnration of
biodiversity and of healhy, frmclioÍEl @t6ilsns is nrery to healür of idividuals and
populations, hurnan and otherwise'[Mefr, íSgl.
Dmm (200í) ddares üat inHions ard nm-ilffiirxrs diss aÍe beug rmgnized by
consenraüon bidqisb as an inaesing dlallenge to üe onsnration of wildlib. Ihis lcrowldge
and having hosú mammals availaHe pqmim the executfrm d a parasiblqy study,. Casho (2@5)
defends that parasÍte are imprtrant detmnÍnants of @logÍ@l dynamics. Pérez (ã106) reinfurces
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this conept alstiÍrg ürat prasites boing oÍganlsÍns with a ptticular uuay of lib, fuim an important
part of biodiversitf not only rqarding üre nrmbs of knorlrÍr speis, but also bmure of their
relevant rcle wihin mlogicd pnrcessês.
Still on ür's matbr \lâlkiÍinas (200í) emphmized üat even thondt parasilic dÍ.rems have a major
role in global helür, duÉng the cunent Írurked Íise d the nwnH of human beings and domestic
animals, mlogiel librafr.rre has given il irsrfficient afrntbn. Affendirq to the oonsermtion of
camivores Tons (206) cítÍrg Frmk d d eÍní) r@lls that üe sffi of pütogens and diseases
are of major oonoerns and üê sÍne auüror pints out Ülat lnlUmation ahut prmitic inHion is stil!
s@ÍGg.
The moüon to rcealrfi üre envüonmenbü vartables and hurtan lntqftrene stditftrns uras brcught
up by many ar.rütors. EÍra (z0m) dEng Graczík an Gorcerwtion Medicine (zffi2}erplains that üte
association of Humans aÍd Wildlib hre begr inbnsifid by tte increasing urbanizaüon, landscape
fragmentation and the relalionshÍp Hucen @ garo speies and hunting, among
other fac'tors. Âlm Elra (Ám) oonsidqs thd the capabflfry of sme wfldlib spcie to act as
reservoirs 6r pathqens wtür potential Íisk of mnotb infrctions stould be kept in mlnd in order to
establish wildÍfre monitoring guiddins and pvide bcüer wfldlÍb ÍnanageÍÍtent acilions. Most of üe
referen@s in Gonervaüon Biology bb, lilre PÍirnad( (Wl consids consyation threats as the
resul8s of human activityr e.g. tfiê habiH dsturcfim, Jabi&at fragmentation, habitat dqmdation
(including pollr.rtion), üe $ohl dirrub úangê, the orelcu$oitrtbn d Wis fu human use, üte
inüoduction of invasive speis, and üre incrd spred of dfsmes" The sme auüpr oçlains
that ütese anüropogenic actions üÍeatm spaies and biol€ical oommunitiês by itself, irrcreasing
dises bansmission, faditatÍrq üe spred of diw caÍÍyüng vdors, wÍÜt nryative impct to
human enúronment and, inmslng the InErdion wtth hununs, renê wild populations of animals
acquire diseses ftom nearby huran populatiorc and dortesúic animals.
It is impoftant to point out ffi natual cyds are double way vffirs, so dilream can spread from
domestic anilnals into wild popuúations aN vte,-wta- Pünadt eÍnQ continues to erplain Ütat
indirect effi of habltat desútrcíbn can incrrce an orgmisrn's susceptibiliS to disease, by setting
a hct population into a smalls, crurnídd area (kuse of habita[ desfuctÍon] the habitat qualtty
and fod arrailability wf,l b deterioratd, l@dhf b lourêred nuüililrnal sbtus, weker animals, and
less resistane to infction. And, the auhor sÉbs tM yowrg, yery old, and pregnant individuals are
partiolarly suscapttle to dilw Ín suü cordilíorc. All ü18 infunmtion and do oonsidertng
Daszak (z(Xrl) arguunants of a long rrynitian oÍ rryfldlib ppulatfuis to be a link in üe tfiain of
pathogen êÍnêrgenoo, takiÍqg into acoq.mt üo g|obaliation tre are living uqed üre nresstty to
better understand the rcle dhuman adiryrs in wfld anÍnals ommrmilie"
The main puÍpos of ütb pÍoiect is b @blhfi the irúuence of human lMoÍs (ppulation densrty,
human aggfomerati,on and enructweÍtt) in mniwre prasitic Íauna and the magniEde of
parm[eq illeso-rrdvote&Cosarydon 4
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wildlÍfeúdomestic animals and hurnans ontac$. The Íesr.dling Ínfuination will inqese orr
awarenêss of nduml banndaris and quilfuiwn to all prts.
To evaluate üte unÍtary onditions of wild camiyorw in ftê southern FÍt of Porfugal, in Alentejo and
Algarve rqions, in 26 admÍnisüatÍve mmc{s, helminÜts and doparasiticfauna urcre determind in
48 emples of bres, 6 badgers, ãl commor geneb, 7 mongose and í3 stone marten (rnost
commonly fuund and roaúkilld camivore).
These data discarded Frtial resrlts obtaind in oüter I fuxe, 3 ommon gorcts, 4 mongom and 3
stone marten (ometimes when wúozsr anEnals revecdd an advaned stage of deomposÍtion,
erubemnt internal fuofirre or both). Even though nffiopy wa perbrmd somê oÍgans ouldn't be
isolatd northe resulb were oonsiderd reliable.
MATERIAL & METHODS
lberlan tesernlyore eldon and Nqopy prdrrc
Most wild animals urcre providd frwn üo MO\rE pÍoird (colldion of killed anÍmals on the rcads
nearby Évom, mosüy EM and EN114) aÍd üê Eurecut (A22 -Algarve) of specinrens rmllection.
Foxes were alo cdledd fiom hmting ar6 (AleÍilejo - üaditbnal faÍms üat hmt bxe from
Octoberto Februaryas part of regloml pedatorcanüol @id§).
A thorough n@n pqy tms prbrrd to 94 aninals §D of whiú had geo+eÉrenoê details - 47
Vulpx vttps (bres), 19 Ganlffi Wffi (wnrur ga6), 11 Martes íbína (sbne martar), 6
Meles mel* @adgerc) aN 7 Hetro§es idnqrfipt (mongre). Tle camivoles regarded in Ütis
study are onsiderd notto be in a on*rvatisr lbk
Data on hly weight tffil lengilh, psteior lÍrü ard anEior m@sur6 urcre tiaken. Abnonnal or
suspd tissues (visualaiteria) were preervd in 7ú/o fumd slutim. Smples of Mnsde üssue
(DNA study) wele collectd and preservd bfi in alolpl and frozsr vials. 'lrol' of organs (splen,
liven heart) and musles (tongue ard diaphragm) we Wagy prmnrd fur futre mim-
parasite analyes.
Sampling of inbaandiac blood was oily pcsüle fur a Êw speimens for future resercfi on
haematologic prasites. Ukewís stornaü onffi prewnatim urre prbrmd fur psible diet
sürdis.
Bones of fte anbrior ard posterior limb rele alo tagged (omplete identification) and frozen fur
posterior um in the 'M Lürary (Osterc) ard lirüs sildy Ídatd to theÍr singüar-species
composition and süudure. Helmlnthologf,cal aÍr{Êb uas rnerüodically perfurmed and onfrmed
under a magnifier lens. After cowrH (wltanever possilde 6r mme parasites were bo damaged)
helminths wsê presrvd in T(Fal@hol vials and fu ffir dasification emples wele mountd in
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l-adrofenol üAmam. $me @Ma rsele staird wiÜt emin-alohol-aetic and long-term fud
with the Canaden blsam rsin Mtnique.
Foxes of ürê lberian Peninsula are corciderd to be a sô+pmies, Vulps wlpes silma, Miller,
1907 (b@use of difurent morpholqical ffire). This emlrrore preÊrc hetqeneous habitaüs fur
it eats almct everything, they are corcidsd c geneml[sb (di,et wise spercrg), wiür an unusual
capaci$ to adapt to eveÍy envúonment lGqreia íS1; Mendonça, 19821.
Genets - @rre;lb gerffi preihrfurets ard derm btsft to inhabtt, mosüy @ttÍtg rodents and birds,
however small Íeptiles, amphbian and iÍffi can do be indudd Ín üêir diet. Geneb and
mong@se (Herpsúas iúrnannrinl ale orciderd b bs nafuralired mammals in üte lberian
Peninsula, since they are originally fum üe African ontinenü and ltave ben inúoduoed over í0
centurt's ago [Correia, íS1;Alvare, 1g$}
Mongoose are also (in similartty to üre fures) very eddic mamnals, dietary wise sped«ing. About
habitat preÊrences the animals are ratfis fuind Ín derc frÍêstd , busJry aÍê6 even ünugh
proximity to human fuildings as often ben reporH. Thb ernivrye b the only one oonsiderd to be
a day hunten in oppsition to allüte dtsones resured ln üis sfudy [Correia, í991].
Meles nlriles, the eu,rmsian bdger b üe heuiest remmal onsiderd in hb sfudy. Being
omnivorous ets practielly eve4flhirtg, from @s to rroÍns, induding small murids and reptiles.
Forest dose by pastrres make the rN desild eÍwtÍonment 6Í bdç/s home range. Although it
has En considsd tho met grqarious Mtt*frda, in FoÍtgal it b not oÍ»nmon b uvâtcfi scial
interacilion as Ít is in GrHt Britain lGoÍÍeia, l99l; Tontss, 2Ífi7; Mflan, zünl.
Stone marten (Martes fuim) b also a mt.stelid and lhe fatt of its vrrall boS sÍze is no rcason to
downsize ithrs huting sldls [Gcreia, í991; Flh, ã1041.
Speles Rlchns Esüm&rs and Süatlsücal Analysls
Species esffiions dcfines (i.e., ürc acfiEt nrmrber of spies pesent in a given area) are
considered as a basic obidive of many field studie @ÍÍied oú in ommunity ology and alm of
crucial oonoem when dealing wtÜt fts consrualiur and rermgement of biodiversity, accoÍding to
Bouliner (1998).
Sp«Ís Ricfines estimabs tuas pfumed üÍough Esttnat6 8.0 sftmare (EstimatesYün 8(X),
available from R.K. Colwell at wrmrtmy.eeb.uum.edu/estimates), iÍr â similar mehodology
applied in ütê 'Erdopamsite speies ricfinss of lbÍian camivores' ffones, 2mql wqe üre sme
program was set b computa palameilers wtth lX) llardmúd rurs (n oÍder b minimize bhs of
results of sudr a snmll emple size). Nicfiols (íSA Íecalls ffi Ew sampling progra]Ís frr animal
communities pmúde Gensuss, and rcually $rne speies in smreyd ar@s are Írot detetid; so,
counts of spies detdd underffie Üte rurM of spcis prent Acccpting this hformation
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and haying this smple we uS üese esttrstions 6 a yaluable hsúument to percêive the real
varie§ ohserved.
We only considerd Cfiao 2 (a non-prameüic incidenebasl estimator) aÍrd Jacldmib I (first-
order incidence-ba$ estirutor) estimations sine they have En rmmmended hrthis purposs.
Esümations were computed wtth fts CNrcsic Formula frr CfEo í & C,hao 2 (rmmmended fur small
samples, considd as a non+arameüic ffir of sp*ilês ricürres), fur eadr speies (host) the
esümaüon rêsulted ftom a flX) run caledatim and br only üs exeptions of Herpe$s iehneumon
(N=4 and Meíes meles (N{) üte orer4e esffiors S fur í0 (even though sfiard spcies were
notcorrsiderd).
Geo -Spaüal analpls and tadltloml medlcal ffisücal meaauÍêa (Prcvalenel
The @uencies oÍ pamsiüc irffiion, fur dr host oÍ dlhrent rumrul spcies, has a Medical
importance fur it can plovide infurmation m pêr/ailiÍrg pnasitlvn and host rcsporsÍvens. This
mêasurê wm obtaind by the simfle calcrdation of üo rrumber of m in the total indMdual
possibilities.
The Spüal analysis uras perhrmed by usirg QGIS aÍrd GRASS interface tools. And the spatial
variables cftosên Í€,fld srhat \álkiÍiÍEs (200Í) dmiH re üe wrious eological problems rclated
to the rise of the unrld pondation, sudr m erutrsrrnntal pdlution, dtsappetane of lare spmies,
shortage of ftêsh uvater and habiH ddnriion.
QGIS was the pÍWram used to obtain spatial, envüonrsrtal and relatd data fior every host
indMdual IQGIS, 2(X]91. The map lryers rep obtaind from the Agência Àlacional do Ambiente
(httr/fríu,w.iambiente.püaüasídfndexiry, Xnn - ryF of sil lrs, adminlsffiirre regions
(Conelhos) and their city ouncils stnpe'files (Sdê_enoêllrc) in lhe Lisbon GÍid - gauss system.
Also fte maps of wabr drain4e also nard m rrefr.il rain (aÍtd Í€aÍdêd 6 an indicabr of vmter
availability) rcwlts fiom the difrrcnoe of büal prmipitation ard Í@l ârapGtnanryiation were
obtaind in this digital erwircnmental aüre.
To the adminlsfrative r€ions we addd onê Írnrê featro to üE aüibute table - ppulation densrty
(using lNE-ensus ãX)l data).
To the typ of soil use we usd a simplified dassificatftrn, pffig 4 dassqs: í 6r every type of
agrio.rltre us, 2 fur al! §ípes of Íorêsüy sil us, 3 fur a ombinatftrn furst and agriantUle soils and
4 for all the drer typês (social omplexe, salt bnls, db.) by ürê GRAS comand [v.rdassatfl.
The ve{ors aonespordiÍE to every singla N lmtion on a usê of soil basis was obtained by üre
GRASS corpnd [v.whatvect].
For each host (N==g)) the minimurn dBtane b a urMr lmtion (hd otltql dty) t /as cdoiatd
using the GRASS comard [v.distanoet.
Thên, wtÜt the GPS idenüfication fon ecfi hd (UfM wGS 84, 8N) it vuas possible to calanlab,
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through the QGIS/GRASS tools allüre cfiaracfieristics (pprJation density, neter drainage, use of soal
and minimum distance to a hed cíty @uncil) aEibuüed to edr hosú dsth lmtion. The Grass
[vctor u$ate by oürer mapsl command hffiued üê sleffi hatwe in üê preúorcly added
columns [v.db.addcotl.
Statistic significance of data rolldd urm pible by using SPSS í6.0 [Maroo,z@\.
The inltial attsibute table considertng all lhe Mres f@ @ú host uras not ompefiely anal!,sd sine
only foxes (Vulps vurpas) had a ssiderable sEtbtical emple size (N=47). All üs oüer host
species had resúained mmpte sizE. Ard fur üe chaacfterÉtlcs of lbtJf accidenE[ mmple, non-
parameEic data, staüstic hÊrate ura not rmmmended.
RESULTS
The total number of hosfi-individurals lxas been corcillerd (gl host indlukluals) only to prent the
possibilities of prasitic combination ri,tthin edt host sptas bü the abence of sptial refrrence
made its staüstical assessÍrrcnt non-viable, at üre end g) lrost individuals were stat[stically validated.
The ex@d parasitic fawra was conoboratd by tha dffiiptÍons fuuÍd in [UnÍve site 2(X]9 &
Gampillo, í9941. The Parasitologymanuals (Arderon,l98l2i Bouüman, í995; Neveu-Lertaire, í936;
Soulsby, 1%2; UE & Mla-Mp, 2ql5) pamitd üe idenüficatilrn of parasites reúieved in this
research. The fullowing tables summarizs host áaracterÍsti,cs, qanÍzed by gqtder, age goup and
region of rmlldion (table D and Table ll qmlrurizes lhe ohnrul parasfre species Écfiness
wtütout namrng üo difrÍent parasite drc.
Table I - Host group üaractefistie - total number oÍ Ínüviduals of lhe inúa-ryies samples dMded
by Gender, Age grcup and rolleúilion lryion.
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Table ll- Species richness of the total number of individuals (statistitxlly viade)
The next figures present spatial integrati«rn of the seveÍal variables (layers) ard allow visual
understanding of hqst disúibution. Notê the Íac* that several fuxes aÍe ÍBprqianted in the same point
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Flgure í - Host locatbn, water dnainage, councils, cit/s and minlmum distance map.
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Figurc 3 -Algarve region detail map (common legerd wtür F§ure 1).
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Table lll summarizes the numbor of parmibs 6rmd and el6td. The dÍfuiene in Íoxes acoountd
in the eto palasite search must be tal«En in accqmt (only í9 of tho 47 sfiattsfiically ffid). Parasite
species identification and prcnalance, arfrlal @rcê, fur erruy hst gmtps ale presnted ln Table
lV (annexe).
Table lll - ObseÍd and estilmtd spscies dcfines. Taxqt speifietion of lhe parasite fuimd.
Note - There were Íormd Oxiuida (accidêntal parasites) both in Vúpes vuÍpes and Ín lltartesbina
The total number of 30 FlelmiÍtü sp@ies and 12 difrtent ecb-parasitc wse idenüfid (atlending to
morphologiel cfiaracteristics). lnEmal parasiB rere reúievd fun gasüo-htdinal gu[ air-uay
organs and ireaÉ Frcm ütese S) Helminh sp@ies 2 of them uveÍê not considerd in thê brward
staÊistical anafysis sinoe üey were csrcklsed as accidental prreites (rsulting furm the prey
ingesüon). lt is likely to b fum the intake of micrwrarunals (UunAed l@nralho, 2U)11, fur it has
been reportd ülê presenoe oÍ Oxiwilree. in üêso prey speies, as qually rqnized by Ribas
(2004).
GenetÍa genedÍa individuals pesenH rs, fior &e fust tire reported in PorUga[ tlre furcylodioma
martinezi (4 in í9 indiüduals), a speies frct dwfrql by [Mhuel, J., Torês, J., Casanova, J.C. and
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(onffi ütaugh üe momhologi@l data aÍd dwipüon auailable inAlwre, íS0).
Sample results pint out that 85% of omrnon genets lwl htemal pamsites and 357o of the $rem
showd to have a simple praitic inHion (one parmite speias). From üe í9 gsÍtêts in study
thre (í57o) frld 2 intemal paras'rte speies and 35% @ntained an asocíation of thre pmsite
spocies (Gesúda dms palasite species were prerü ün all multiple inÊttion cas). Amost half
(46o/ol of fte Genets had doparmÍte. Atoüal d elewn (íí) difrtent lntemal prasite species rms
the obsrud speies ficfinqs ln comrnon geneb smple. The Chao 2 Stlstirzl estimations inÉrd
a possible pr@noe oÍ ?3,5 endopnasite sprJes wlü a sündad deviation of morc lhan 17 spcies.
In this case Jaddmib lirctorder calcuhtiorc uwe yery difiErcnt seting as a mean result an
estimation of 15,73 endoprasÍte ryíe ÍÍdmes, wÍüt an í,86 possilde deviation.
Foxes (Vtpes vuípes) had üe mosú prmilic vafiefiy and pmsble miations of all the mammals in
study, í 7 of the í9 foxe (8Sá) wtÜt frr had @rasítes,
Foxes prwd to be high$ inffi as tur WÃ (17 forc) hal inHnal pnsibs; 48% of these had a
simple palasitic infdion (one helminh in ils organisml 3í7o rcvealed a double associaüon of
parasite speies and 896 (a bre) a csnbindion of ürcs parasilte species. Atotal number of 2 bxes
had a multiple inHion of fuir difrrcnt inbmd ptrmfro Wi6 aÍd only a youÍE 6x had a
maximum parasitism association of 6 spfes [truo of üem rahere acfually pulmonary and it was the
only hot sample wiÜt üis palasitb combindion (@fibrb nrqhib and Crcnosma u/prs). Frcm
the entire sample ú I bxes Dirofrlafia imnílis (prdtnmay and vmrlar prasite) rvas fumd only
onoê. Uncinafia §wwphala tms tfie mst oommon prasib 6und Cn 42 bxes - 88o/o) and
Toxmra cainis was preant in seven N samples.
Staüsücal estimations of pmsble andoprasib drüurs d a m@n inHi,m pssbility sÍ A2,89
differcnt species, wtÜt a standaÍd tbvtation d rpre ütan 4 spcies (Chao 2 estimations). First oÍder
Jacklmife estimations rê$lted in similar pory*lves alüurgh üe shrtdaÍd deviaüon resultd in a
minor disoepncy (x-22,É; SD - 9,421.4ffi of fuan (14 nd consklaing Oxiuiha, accidental
panasite) endoparasite specis wa üte oEÍrrcd sreies dcfinEss in üris sample.
Martes íbiaa (sbne marten) hct umple presenH a total ú golo of prasitic Írffiion (7 of í3).
fuid only four indiüduals had dopmsúlic infesüüion The md ooÍnmon parasite fur.md in stone
marten ums SpÍnrna rydiplafites (4 ln í3) and fire hosüs hd parasites ftom the Cesúda dass in
the intestine. Onê host reveld üe pÍHtce oÍ Afiuidea, a prasite not considsêd b normally
live in thrc lrnmmds, stsiderd to have han fgdd wÍÜt sme of b prey (muse are host
recipients oÍ Oxiwid@) -
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Pamsite sFI6 obsêÍvd in stone rnÍtm pÍodud a tohl of 6ur difurent s@ies (intemal
pa,asites, disrqarding the accidental prreite @iuidea,l. Chao's estimations fur a total species
ricfiness in this Mu§elidre host-speis rerlH in a man 3,5 speds ombination. Standard
dEviaüon calculatd to a maximum dÍ 1,32. Jdd«tib firctder calwlations estimated a total of 3,90
specis rfufiness and a staÍdard deviation of 09 spmies.
Euroasian badgers (Meles meles) unple of six antrnals reveld a 5ú/o of intemal parasitic
infuction (üree hst Írdividuals). One htlger prcentd an asmciation of tulo patasitic spocies
(three speias werc burd in üe onert reenn). One badger yvas infe@ wiÜt only one spies
(Spirun rydiplewítesl. Thrce Nemaffia parasite spcies were oErvd in the badgers sample.
Estimations brcsaw a five (5) difrrent sp@ies prcbüity oÍ ilrcfilene. StandaÍd deüation uras et
Íor 3,74 species in Chao 2 calcrddion. JaddmiÍe§ trst sder dimations also considerd mean
specie ridrnes of 4,ffi ard a #ndaÍd deviation of rnore or less í,05 speies.
Mongose (Herpesúes iúnanmonl reveald high prasilic inHion possibflity sÍnce six fiom the
seven host individuals rcveld intêÍÍDal pamasfras; fiva moqgoos uíêÍE inffid wtür Fílarcides
mdttis, a pulmorery parasite and, üree hosÊ-iÍdividuals had stornacfi parasite (Spirun
rydiplaútes). Fve mong@sa had exteÍflal parasib and from ües tw indiúduals hd üe
maximum of thre doparreite awiation.
Two Nematoda dass intemal pmsibs werc o&rd in ü!e Mongoce sample and, both Chao2
and JackloiÍê í etimations st the men speies fidms of 2 pssilrle spies fur thee hst
mammals (onsideÉng the set of cordiüorrs). Jdduúb cmsillered no Sndard dwiation pmsible
and Chm 2 etimabd a morê on less O,24 eror ln species ddrness.
The Statistical inhrcnce was first psbrmd ürÍough an @ate Bivafiab AÍlalys§, considering
Spmie Ricfines (oü tur bres emmetlc umpte), Y (lditude), tipo{so (silrs), densloop
(population density), esoo (waterdrainags) atd d[shnce to the nearest human agglorneration as the
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Flgure 4- Conelation data (So{rr@- SPSS, version í6}
Spcis richnes was @nsidêÍd not to be Stistically coÍÍelatd (&nelation significanoê at O.Os
level) to any enviÍonÍnêrrtal vaÍiabte (pO.OQ. Noüe: PEfi.re lhorn tfte SPSS calculations report.
After thes priÍnaÍy rêsults wê pêÍfumd a BinaÍy Logistic Regression, by üre Fonrard Conditional
mêthd, consideÍtng Toxwra canis (only prente in fores emple) 6 üê dependentvariable and
the etegorical independent variable the tipo+so (SoÊrE). The resul,ts shtnid no statistical


















a. The cutvalue is.500
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Flgurc 5- Logistic r€Íession inptdata (Sqrí@- SPSS, vêÍsion í6)
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DISCUSSION
Wld animals killêd in human liner smrúnes and huntiÍq pÍrrcews have ben sfudid 6r a long
time and prciets like üb are no absoluto &nnouation (e.9.: Eüra, 2ü!6; Júüi, 2qr6). Thb projwt
used all the available dda, ftom edr ldürn, eaú hosú spêcies, inside and out Everything
prmrvable was kept in oderto silart a b*dine datahse.
ln Morand e0m) we can aclaowldge ürat silÍve Ídationsfiip beüren rmn Fraslb abundance
and hct @rpancy (eolqical pevalerce) is bwrd sr€gastiÍE that local abundane is llnkd to
spaüal distribution acn s spcies. The ÍnÍüal wrepÉ that ule rrorrld fmd difrÍencs befireen
animals ldld nearby agricultune fieldç (the consüant Íevdtfq of lhe mil pernils lilüe parasite
€gúlarvae suÍvival) and fore{ry gnxrds, a being less handd (*rving as rêseníoir envircnments
for pamsite and conquenüy sruÍca of inffiion b wild anÍrnals) rrere not conoboratd by
statistiel calwlation. The Logistic Bünary Rqression, ud to prove make prof of this mncept,
resulted in no sEtistical significane rêgaÍding Toxmta @nis presenceíabsence in different soil-use
üps. This parasite pebrential úammlssion mde b by qg lÍqgdion (e.9.: cftildren playtng out side
and inadvertenüy taking the hands to üeir moutÍm, mdrerc bres likilrg their pups); although
resistant to long peÍiods in fte $umd they do not hre hfih desication sr@swê. Parasitologist
erçerts as Euéby (íS3) and Soul$y (í982) rsrÍnd us that hrrnidÍ$, tarperatre and soil
ondiüons inbrfere greaüy wtEr all Frafrte yüabnfty. The faÍt we narrorrd the wfl-r.w typs (into 4
catqories) makes it impsible b inÊr üat therc b absdutely no rclation amongst the
enúrcnmental facbr and üis pra$b. Wabr arraflabilily unas andrs Ía&r liHe rrafiable in this part
of the country (only if we had emples from andrer bbdimatic regftm, e.g.: Nortlrurest part of ftê
ounfy could we, psibly, obtain difrrent Í6ults as what conceÍns b parasite dÍvercity and
prevalence).
As for host speies we ooúd nd fmd all thê pible pamsites irventoried by marry other authors
(boür in Portrgal, lbeÍiaÍr Penirsda or drer elÍopoúr ounfys) Fiía, 2ü16; Gor@an, 1S8;
Manftedi, 2ü13; iíartÍns-Ganaw, 2(X)7; Merdurça, l$e Reperan[ 2OO7; Venraed(, 2005 & Mla
Mpa, 19981. Even üte prevalene of parcitic inHbn were diftrent, as 6r erample: results of
pamsitic loads and specificity Íor bxs (Vtdps vrdps) alürongh similar wt$r oürer strdies iud higher
prevalence ol Uncinafia denreifirala,88% intud dlhe Tl.4PÃ süH by [EÍra, 2U6l and louer
prevalene oÍ Toxmn anis inHion, í5% insM of a prevalence of 37.1e/o demonsffied by üe
sann author(alo in Portugal).
Why is the fox sucfi a big ?ublic haÍWtãtion br ptrcib? the ansrer lis in the Ínfurmation
giyêÍt us by LindeÍfrÍs (2007) tffi animal wtÚt a larger homE Íangê size can como into ontacil with
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moÍê Frasites, leadiqg to incred F asiE sEfrês ddrnes and incresiÍrg preÍrtagê of animals
!n the diet. The consienoe tM animals aquire pmsitas from the enviÍonment, indudlng thrcugh
Íaerarl oontaminaüon of water aÍd 6od s(xtrces, êrçrsurê b 6ors and @nsumption of paratenic,
transport and lntsmdiab hffi recordd by Undenlbs (20OD arc aggravated wiÜt Mefr's (í9@)
desoiption of displad animal ppulatiorc cauM by tüabiEt ftagrentation or albraüon can
proüde neur niches fur pahogers or can caÍÍy their paülogens b nsw aÍEs and new species. The
sarrc auhor rernembers üat tubiE[ fragmentatíon en aúrcmly affi populations fu all üte
rêasons doanmentd by oonsrwtion bidog[sÉ as wdl a l?orn incremd suwpübiltty to
introdued disese. This lCIowldge erçlairs the difuemes Írund in similar pamsiblogy studies
and novelties fumd when lest erçdd; also Bar@ (2q!5) asrmês the environmental factors
as prdictors of foxes parreitic inHions.
Foxes are definitely the rqpizd pÊmary resrrcirs of hdminthic aoneis. Toxwn @nis,
Dirofrlad immllis, Uncinuia #túEgtla, Cappflub aenphila, and üe etuprasites as vecfiors
for oüter pthogens are êw examples of parasite shaÍed by bxes and dorestic dogs [GorÉzar,
1998 & Gocities, 20(}91. The sme author rmlls the psbilfty of nematodes laruae, induding
Toxoana @nis that can inH hwnans. Thb mder sftorid be taken in consideration wften conüol
plicies of zmnoüc helminth inÊcflk)trrs, alrrÍâf lteepiÍE in mind tÍrc role of Üte rcd fox and other wild
animals in their ology.
Dasak (20m) points out ffi zoonotb d[wsa fmd in he uúinuum wf,dliêdomesüc animals-
human populaüons a perffi way to rrailÊin a tnstpraite cyde. Sin@ earlier timês ule have
onsciste that ndting Ín thb riroÍld is lmlated s, fur wsy adisr üere is a reaction. But not
haúng a preúous ontacil with a paürqenic agent can be dMüous fu the rurly inbÍild have no
recognition of out to manage wiÜt lhe paraite [GoÍsky, 20ÍX, & OlE, 2ü141. So, the dose conbct
between wild animals, our pets and üe ovedap of humn and wfld anilnals insements the pbilÍ$
of mss infuction. Schantr (1Sí) rsnemhrs us tH poffibl qperre b zorrctic di.ws 4eÍrts
of pst animals is greter tlmn ever befrre. AmoÍE ütre Gfrs6es, lann mignns due to the ommon
rcundworms of dogs and ets, Toxmn ry. b probbly the nrost common. &nsideld a Nqldd
Parasitic Diseree by üp Woild Hdüt orgmHion (tlrllO) Toxmn lnÊction b known to cause
neurological defficib or behaviur dissders in cftilüm vuto may rct show obvious signs of infetion
so this possble úansmision musü b prwentd.
Ancylodomdidea (hol«worms) as firyla§arm a nirum, A genffie, rmrlineü ard Uncinaia
sienoúephala ar also seriours parasite mnotb ruent since they oüer often parmite dogs and cats.
These maintstance host are capble of prdutirg lãvae that invde anoüer rrummal through
cr.franeous invreion and in hrmrs (bmuse üre parmb considers the human body an accident
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and is not capable to conünue its cryde) larvae roríe eNratic underthe skin lann mignns sytdrcmes
(WHO, 2006). Shantr (íSí) e»çlahs ffi cutanans lal, mtgrans, characterÍzed by prognessive
linear eruptive lesions causd by the prolongd miglration of üre lanrae in üê skin, b üe most
common manibstation of zoonotic hool«uoÍm hHion. Still concemilqg fuxes pmsites Trematodes
as Nafia alab are also recognizd by üreir potBnthl to inH hwrurs [Eira, z(Xb, MeÍdç 2005 &
WHO, 2ffi1. But not only bre dÍe zoonosb lwnoirs, oomrul genets also luve
Ancyla*omatidao @rrcV&rÚrn nnú*pzl and r'rwrfidea (Toxmn ç.) parmites that have
potential b inÊct hunans; even tlough üEÍê was lwrt been any me rcportd; üe Euroashn
badgers (Meles meles) alo onsideld to b prreib rewrrcirs in wildib and are sp@ially tlamd
to b Tubrwlcis mainbnane lmts aÍd sprcderc [OlE, 20041. And mong@se have EÍÍaroides
maüs üat in $s same way 6 |Mlafia immilis (eaÍlier citd) are passcd to humans through a
vwtor hlte (e.9.: Moquitoes) IFaust, í9751. @pf,lafia ry. b anüerexample of parasiE fuund on
evêÍy onünen$ occuring in @s, cats and a wide ÍaÍqgê d wild mammals [Wikipedia, 2ü19]. The
prevalence of @pillaia aenplúla infrction in wild animals b very hbh alüElgh eüdEnae of human
inêction is vay incipient ln the pawrt study @pilah aaqhila hre a Prawlence oi 8o/o $ of §
foxes) attrJ @pillafia putorfr (üerftgaÉ) sr6 prwnt in í of the six individuals nemsis. @pillaia
putotii maintains Ensnission (ilffiion qde) by intinute contact ard oral-nasl didwges
remains in wial 'den§ [Tone, 21fi1, Rosalino, ãXl8 & Milan, 20041.
It is importantto kep in mind that many prmites maintain thêiÍ inEcfibus cydE by usrng host reial
preferenes and their modus vivenü very ergerty, m Lildatfurd (2004 ptedicts pamsites ütat
requiro dom ontact ammg hsts br üansmlsisr urf,l bs ]noÍB nurwrrus in spaÍe that eudrbit a
gneatw level of sial @ntac[ whf,e tlte saÍre b not e@ed fur parmite species that ale less
dependent on úansmhsion by doe onbct-
AIso doparasitic loads ard assmiatiorc ale oçlained by hct social contac,t and use of the same
habitat locations flibas, zítJ/l|. Refuis (ã16) deÊnG $at ectoparreite are broad hdicators of an
animal's enitary staftrs ard may be of ÍmplEnt Er diw farsnlssion ploffis. This arfrrors
resulb showd üat the @uency d apparilion of ticb in geneb urre minimal Ín all indMduals but
two, whidt vuere bth females; hl H oub, as ddued by theh syollen breasb. Refojos
erçlained the fact that boüt geneils and minb liuirq habib, by drangüng Íding dens @uenüy, may
serue as an erçlanation fur üeir minirrnl ecfiopraite inGstatton bú bio-saniüary implicaüons of
üê$ sfiared prasite speies impose a nd of rmn$ sinm $ey can att c a vdor of illness
between wild mammal specie.
ln our prcsent sfudy ilolo sÍ oomnrcn geneb and @% of stone maÍtên (minkfamily) had no extemal




Spcie dchness staitísti,cal estinulioÍrs of stone ÍnaÍt@ t reÍe üê mst similar to the ttily observed
Íêsults. Chao 2 estimated 3.5 (+/- 7.íJ2,1, Jaddrtib I estilmtd 3.9 1+1- 0.9) and 4 spies were
obssrvd (considertng Oxiwidea nd hilqg thb rmmmals parasite). All ütê oütEr host camivores had
a higher species ridrnes stimatilrn.
Common geneb had a high @d spiês riôns and only fur ütis host spies (even thorgh Ít
uras not the smallest umple size nor üre calculatims wele less then S!0 runs) üe Chao 2 standard
deviaüon was to high. Statistically spekilq thm is a lac* of sfidelm in tttê Cha 2 dimations.
Jackiknife's firctorder calculations werê very difrrent and wüth a smaller sEndanl dwiation. ln ffi
we can consider that fiom the erçdd 15,73 (+/- 1 .86) we have bund íí endopamsite sprcies.
These first r6út made us onsider Jaffirnih's elslatíons as harrtng les dSwepancy. The speies
recorded ale similar to üose desful by drs authos &lhuel, 1S5, AlvaÍêz, ígt & Campillo,
í994]. For Meíes meles (eurcasian balgeÍ§) 4.66 (+1- í.05) wee üte species riünss esümations
for badgerc infdions; we have only rmdd üre diM spcie. The most reent study upon
badgers uras published by Roslino (2008) and desb í7 difrrcnt hElminüs. !n ffi the emple
of six badgerc is very small, not oonslleted repesentattve s) urc only prent the data without any
infelence.
Estimations and adtral Ísdts on endoparasÍtê spi6 Íiünêss of mongoo* had no differenco.
Also in üis case the hostemivore wrple rc vay small ard Ütat made us to cúmso fur a mean
calculaüon of ãX) nms (in order to rdue bircd ÍBsrlts). Mongw ale ededic eatss and one
could thÍnk they would presÍrt a gret vadety d prcibs (amrdirqg b all ths sta[ements of habitat
(Ecupamy, huntd prêy and dos qrtacl to drer tnamtmls) bú suÍpisrqly mongmse proved to
give parasites no 'Í@m' fur ompancy. Their r@rt donÍztion of üe lbÍian peninsda and the
probably high parasib specificf$ rnakes üsn ls Ínlbcbd. Eoilo parasÍte Ínbstation, on üre other
hand, isverydifferent (71o/ol had e&mal panasites.
Foxes estimations fiom Cfiao 2 aN JaddmifrB I urelp als dÍftÍent but als in this case ute have
considerd Jacl«krÍb firs-order (snulla silandaÍd dêyüatim). So, ftom üÉ Z2.AS FÊ 9.421species
possibly encounterd ln Íoxes í4 uere acfirally obrud ln our sfudy. There arê moÍê helmintrr
species descriHl by [Eim, 2(XE| in a lrent südy pafurnd here Ín FolUgal making us blieve
that different habitat prey and üre pwüors pwnratÍon d üre rummals (fuzen imrrediately after
being hunted) mrght be some of the re6or6 of suofi a resultdiscrepanqr.
Human population dansity urc assumed to be ÍdaH b diffsens in spis ricfines as smaller
distanes b human agglomenations wse alo considerd resporcble to specie dcfiness
difrrences. Nor the Pearson M&n (biraÉte amlyses) nor Binary Logistic Rqression
supportd this hpdresis, wiÜt üê smde in study. Thb cormptnl data b pointd otfi by many
auürors lAguÍne, 20ü21cufuan, XrÍt7, PaE. d alzqA & Pfimack, 200l2l by inputing respnsbilÍty to
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habitat fragmentation ütat aÍtels host spei6 GoíÍrpcition and subsquenty miq@Íganisms
envircrunental compositron; this brrc a lad( of pÍ€ÍÊÍêntial pÍGry, oveÍFpulation and orrerlap of rtval
prdator rycies plovide good opportrnilies frr napill diw oçanshn and prasitic üansmition.
Wildlife is oonsidered as Zorplic pol§ 6 lh€y sn ê as rressnrcirc fur many difurent paürogens,
that will be sharcd bEtrceên hunans, dsr6b anirpls and cíheÍ wild spaic wrhsnever the cfiane
poses (e.g. erwtronmental disürbance, anhrgenb presne, súesful cofiabibtion) as lPtu,
2OC4, Daszal«, 200í & GüÍazrr12@4 rcmind us o.rr resutb are not sufficient to rtake pr@f of the
inf,uence of hwnan intervention in panasite Íruna of üro sú.rdid lhfian mesmmivores.
The conept that palasite can ada4gw wild aninuls alÍBady facfrüg üemendous hunun prêssurê
are not consistent fur auhors lil<e CastÍo (2ffi) adsffildgp üat ü:s pelepüon of speies
threatened wiÜt extindion is not psible. The authors rcfsthatttn simplest determinlstic models
of parasite dynamie (i.e., oÍ spblÊil parreihs with densilydependsrt üansmbion) prdioil that
parasites will always go extimt bs6rê üeir hosb.
All the fa6 pos new cfiallenge to Gon*nration Bblogy Íor humn encroacfimEnt [s gding more
and more plonomd and cortact btflsr hunans, dmdic and wild aninpls is bmming more
constant Dem (2001) invokes tH diseces play a ffior limitiqg rcle in species sulival that can
be bacêd to anthropogenic úarges on a $obl sle M harrê diÍd and :ndird influences on the
hêalh of wildliÍe spies. The$ diange indudd human pqulation gronrür, habitaÊ ftagmentation
and degmdaüon, üte isolatim of populations of spcies, and an incremed proximity of humans (and
their domeüc anirals) to rrfldlib. &roo Írrcrs êxpêlb fum difierent scienüfic ar@s must be
stimulatd to work togeffier in order to minimire mtqicd disnptim and nuximize natural bnefib
of respetfr,rl co-habitaition, as [GoÉázar, ãü07, Mky,2(m &Agulne,2005l rcquired furwildlife
diseae onüol rneasul§, prorchg an intqirdion d veterÍnary, ology and wildlib management
er@rtis.
One can feel sorne relief Mus mly a sÍrmll peícênüagp of these zonotic pamsites have a
onsidemble erçrassion on hunan h@lüt. Büs lygiam üBlds @ined in the pst cen$ry, and the
human action to make glimnmants hoslile UV corstaüV hffire wúÜr naUrc (soil+.m) and the de
worming actions seasonally applied to qr domesticaH animals rnake a diftrence when it emes to
the possibility of pamsite bansmission. The orty animals truly at rísk are $oss who harre to live in
the gaps of human adions (wild animals}
The rnorc wê know abut our rnamrnls, parcibs, üreir trcstgrasib rclationship and the
inf,uenoes/impaffi $ey wffer caM by the disürbam of üê envtrsrmênt they inhabit are the




'As a scisrcê, Gonsenation biolqy hm bgr conceÍnêd with biodlrrssity. Scbrce and mdicine
have ben compartrentalizd inb a number of qually Ímpoftant cat€oüies over üre pst íü)
years. This has allowd for the h{epith exanrination and subsquent understanding of widespread
human and erwironnenüal qudhn§ §pear,zmql.
Deems (2mí) and Daszak (2@í) adríeÍt to üte omplications resrltüqg turn diseree routes linking
wildlifê, humans and domctic animals, and rmk6 prcposals of enharred onsrvation attitudes
that must be bettq onsiderd in order to minimhê @nthl deveüng htsadions. Mary auhors
as GhMan (2(X)í), Ciorttuar eíüin and Gu€an (mA appeet to a baüs urdeÍstanding of human
hêalth, ard ultimately lÍfe, fur speis h€lüt ard global mysbms intgdty relays on wildlife
mlogists, vebrtnarians ard public h@lür prckiomls awaÍsr§.
We hope üti.s embryonic projd enmrrqies ini&tives of Wttve, mulüdirciplinary tem work.
Damaged (road kílld) and fiozen anintds ps $@t drfficnllis to üe procedures, rnsüy becaus
frozen pKrcess dmnt Ímmdiably sfup nonral auüdbb and unpromis the presvati,m of bür
emivore ard containilq parasite. Alüulgh them rc rx, erylanation furntd for this Íact we had to
rêdrêck all the @ffi hook rrcasres; afrer numtd in ]affifsrd dArpnn for d lest onE week
mêasuremênts gare difrrcnt rsults.
To capfurê sEti$ical representative sampls ws purcly aocidental sine wê only prorcd thos
animals that srerc kflled 'accilIêntal$. Even thongh üe anürmls aÍê an endless sourcE of
infu rmation uorfiwhile using.
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